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L GORELIN §S 137-58-4-8182
Translation from: Referativayy zhurnal, Metallurgiya. 1958, Nr 4, p 261 {USSR)

AUTHORS: G 1 , Gracheva, Yu.V., Korneyev, N.1., Skugarev.
1.G., Spektor, E.N.

TITLE: Relaxation and Recrystallization of Single-phase and Aging
Nickel-base Alloys (Otdykh i rekristallizatsiya odnofaznykh i
sta reyushchikh splavov na nikelevoy osnove)

PERIODICAL: Sb. Mosk. in-t stali, 1957, Vol 36, pp 103-130

ABSTRACT: X-rays were employed to determine the temperature of onset

and end of recrystallization due to treatment (tp and tf), and the

relaxation processes in hot-worked nichrome base (13p% Cr) al-
loys with added Al, Ti, B, Mo, and W, introduced individually
and jointly in various combinations. These factors were studied
on the basis of the width and intensity of the (331)c¢ reflexes. The
1 and t} curves are presented as functions of the degree of
de(orma&on (D), also the relationship of hardness, latiice spac”
ing of the base metal in the alloy, the intensity: and the spread
of the (331)0( reflex to the temperature of D {which ranged {rom
room temperature to 1200°C). Three—dimensinnal diagrams of

Card 1/2 the recrystallization (R) interval were plott « 1 the following
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Relaxation and Recrystallization (cont.)

of D, temperature and heating time. It was shown that

coordinates: degree
the individual introduction of B, Mo, and W into nichrome does not result in

any significant change in t1, but that an increase in tp occurring in accord-
ance therewith increases the R interval. Separate and joint additions of Al
and Ti in various combinations with Mo and W (two-phase alloys) increas¢ tb

and tf the more, the higher the temperature boundary of the transition of

these alloys to the smglejph‘aseus'téte. This is related to the inhibition of R
nucleation by aging processes. For single-phase alloys, tﬁp depends upon the
degree of D, diminishing with increase in the latter, but in the case of two-
phase alloys there is no dependence upon the degree of D. At all tempera-
tures, a greater expansion of the reflexes was observed in the aging alloys.
In cases of low D, restoration of the line width and intensity of the alloys
studied occurs up to the moment of onsetf, of R. When D is high, this process
‘isonly partial and undergoes completion at ti, or above. In aging alloys, the
processes of removal of lattice distortions are inhibited.

. A.B.

1. Nickel alloys--FPhase studies

Card 2/2
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GORELIK, §. S., Cand. Tech, Sl

"gffect of certain soluble and insoluble impurities on the recrystallization,"
with Rozenberg, V. M., Cand. Tech. Sci.; and Rokhlin, L. L., page 522,

In bock Problexs of Fhysical Metallurey. Moscow, Metallurgizdat, 1958, 603p.
{Its: Sbornik trudov, V. 5}

The artislee In the book pressnt results of investigationa confuoted by the
1asuing body, Inst. of Pysiocal Matallurgy, & part of the Cent. Soi. Res. Inst. of
Farroug Matallurgy, jocated in Dpepropetrovek. The investigations wera cxmpernsl
with phase transformations in alloye, gtrenghbening and softening prossases,
diffusion prosesses (stulled with the aid of redicactive isotopas}, apd cartaix
othar questicns.
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AUTHCR: Gorelik, S. S.

TITLE: The Temperature T
Alloys (0 tempera

splavov

PERIODICAL:

pp 226-232 (UsSSR)
ABSTRACT ¢ By adding a
temperature
550°, and the T

threshold
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Card 1,2 atomic forces i
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) sov/163—58-1-42/53
The Temperature Threshold in the Recrystallization of Nickel Alloys

By adding a third component to the alloy Ni-Cr (13%) practically
no change in the temperature threshold of recrystallization
oCcCcurse. .

The values TR/TP in the aged alloys reach a value of 0,5 to 0,55

In alloys of complex structure on the basis of Ni-Cr (43%),

titanium (2,4%) and Al (295) the ratio between g end Tp changes

to 0,29 and the temperature of reerystallization rises from
850 to 950°%
The temperature threshold of recrystallization as well as the

ratio TR/‘I‘P in the aging alloys depend on the position of the

boundary betwéen mono- ani bi-phase range as well as on the
interatomic forces and the dispersion and the distribution
character of the components of the alloyse
There are 2 figures, 4 table, and 8 references, 8 of which are
Card 2/2 Soviete

ASSOCIATION: Moskovskiy institut stall (Moscow Steel Institute)

. SUBMITTED: October L, 1957
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GOBIHK' s.s;; "Ozzmmn. b.I.; mmm. z.

Mwuﬁffnﬂti&&tin@: relaxation and ruor,vltanizétion' in ::%h-x:;:five
v ol ; h | s UL ° H
point titanivm and tungsten carbldes, Isv, vys (xm.iI:B)

tevet, mt, no,2:153-160 '58.

1. Moskovekiy institut stall, Nafedra fizlikl metallov i rentgeno-
[ ]

?cifr'tiau) ('!nnglten——lhtallogmpby) (!itsnium-)btallograpw)
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sOV/137-58-7-15690
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr7, p254 (USSR}
AUTHORS: Gorelik, 5.5., Rozenberg, V.M., Rokhlin, L. L.

TITLE: ~—Erreerol Some Soluble and Insoluble Additives Upon the Recrystal-
lizatin of Nickel (Vliyaniye nekotorykh rastvorimykh i nerastvo-
rimykh primesey na rekristallizatsiyu nikelya)

PERIODICAL: Sb, tr. In-t metalloved. i fiz. metallov Tsentr. n,-i. in-ta
chernoy metallurgii, 1958, Nr 5, pp 522-527

ABSTRACT: The time of the beginning of recrystallization T, Wwas
determined by the X-ray method, and the energy of activation
of the beginning of recrystallization Q, was calculated for pure
and technical Ni 60% reduced by cold rolling and annealed at
290-600°C and also for its alloys with 2-3. Sof) Ti and 0.4% C.
A very strong effect of the degree of purity of the Ni upon Tp
and Q, is noted, also a considerable increase of surface energy
due to the impurities. Itis indicated than an addition of 2-3%0
Ti to technical Ni produces a certain increase in  T_ . The
presence of coagulated carbides in one of the alloys Secreased
somewhat the effect of Ti on  Tp . The peculiarities of re-

Card 1/2 crystallization of such alloys are explained by an increase
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SOV/137-58-7-15690
Effect of Some Soluble and Insoluble Additives (cont.)

within them of the forces of interatomic reaction upon the introduction of Ti
and the appearance of deformations in the crystalline lattice upon the coagula-
tion of the carbides.

A. B.

1. Nickel alloys--Crystallizatioh 2. Nickel alloys--X-ray analysis
3. Alloys-—Metallurgical effects

Card 2/2
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GORELIE, S.S., dots,, kand, telkhn, pank; GUTERMAN, M.B,, inzh,

age of dnfc‘u-_-
(MIRA 1138)

\ Machanism of recrystallization during tht: eritical ot
mation. Sbor, Inst, stall no.388536=547 158,

1, Kafedra metallofisikl 1 rentgenografil Moskovekogo inatituta

- 1ina,
steld A S petallization) (Deformations (Nechenics))
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18(3) S0V/148-59-1-11/19

AUTHORS: myd'gg;glik,nsaﬁéd Candidate of Technical Sciences, Docent ; Bublik,

AT

V.T., and Kushnir, I.Pe, Engineers

TITLE: The Actual Temperature of the Beginning of Recrystallization
in Aging Alloys (ob istinnoy temperature nachala rekristalli-
zatsii stareyushchikh splavov

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy - Chernaya metallurgiya;
1959, Nr 1, pp 97-104 (USSR)

ABSTRACT: Investigations were carried out for the purpose of determining
the cause of high temperature and the actual temperature of
beginning recrystallization in aging alloys such as Cu-Bej

Gu-Sn; Cu-Ni-Coj Fe-¥; Ni-Orj Ni-Cr-Al-Ti, etc. It was proved
by experiments that diffusion processes nad only a slight
offect on relaxation stresnes and on the rise of ihe t 7y temper-
ature (Temperature of the meginning of recrystallization) and
could not cause a sharp rise of the temperature of recrystal-
lization as observed in ths transition from single-phase to
aging alloys. The hypothesis that the actual t % of aging
alloys was lower than the T % determined by conventional

Card 1/3 methods, but that its detection was concealed by decomposition,
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. S0V/148-59-1-11/19
The Actual Temperature of the Beginning of Recrystallization in Aging Alloys

. was confirmed with the use of direct and jndirect radiographic
and metallographic methods, the most valuable of which were
lg jnvestigation and correlation of fine structure changesj
2). the microbumdle methodj 3) analysis of texture dispersion
and 4) the method of stepnise heating. It was stated that
in aging alloys a difference existed between the actual
temperature of recrystallization and the considerably higher
temperature of its detection,” which corresponded to the be~
ginning of the intensive growth of reorystallization centers.
The actual beginning of re¢rystallization in oversaturated
solid solutions occurred simultaneously with the incoherent
decomposition of the solid solution. The actual t 3 depends
on the character of decomposition and can be lower, equal or
higher than t 72 of the single-phase alloys of limiting con-

centration.
‘ There are 5 graphs, 3 tables, 2 sets of microphotos and
Card 2/3 4 references, 3 of which are Soviet and 1 English.
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50V/146-59-1-11/19
v The Actual Temperature of the Beginning of Recrystallization in Aging Alloys

ASSOCIATION: Moskovskiy institut stali (Moscow Institute of Steel)

SUBMITTED: August 26, 1958
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GORELIK, S.5.; SHPICHINETSKIY, Ye.S.; MUEKHORTOV, N.F.
i T

Investigating softening and atru
feunico" alloys under the effect of heating.

met. 2 no.1:113-120 '59.

stural changes in deformed
Igv.vys.ucheb.zav.; tsvet.

(MIRA 12:5)

1. Moskovskiy institut atali, Kafedra fiziki metallov 1 rentgenografil.

(Gopper-nickel-cobalt alloys--Testing)
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18 (1), 18 (6)

AUTHOR: - Gorelik, 8. S. 80V/163~59-2-31/48
TITLE Particularities of the High-temperature Separation of the

80114 Solution of the Kuniko Alloy (Osobennosti
vysokotemperaturnogo rassloyeniya tverdogo rastvora v splave
Kuniko) :

PRRIODICAL:  Nauchnyye doklady vysshey shkoly. Metsllurgiys, 1959,
¥r 2, pp 176-180 (USSR) ‘

ABSTRACT: Kuniko is a copper-nickel-cobalt alloy with 50% Cu and
204 ¥4, which has a high coercive force and is used in the
building of apparatus :for the manufacture of permanent
magnets. The diagraa (Mg 1) shows that this alloy remuins
homogensous in a limited temperature interval very near the
melting point only. Already below 11009, the alloy becomes
two-phase. The homogensous solid solution is separated into
a so0lid solution rich in copper, and one low in copper, with
isomorphic lattices. To investigate the kinetics of this
process, the alloy was exposed to temperatures between 1060°
and 1000° for various periods of time, and then subjected to
an X-ray struoture snslysis. The hardness was also determined.

Card 1/3 The results (Figs 2 and 3) show an extreordinary course with
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Particularities of the High-temperature Separation SOV/163-59»2-31/48
of the So0lid Solution of the Kuniko Alloy

respect to time. The two-phase state is produced under
multiple changes in the concentration of the two simultancousl;
existing solid solutions. This periodicity has a sinusoidal
character with an amplitude fading with time. The meximunm
hardness corraesponds to the minima of the concentration
differences. The phenomenon has not yet been fully clarified.
The author brings a preliminary explanation. He assumes that
the separation into the solid solution rich in copper,; and
the one low in copper (but rioh in cobalt) is caused by
diffusion of the two elements Cu and Co. Because of the
different diffusion coefficients, the equilibrium is not
established at once. The one solution 1s oversaturated with
copper, while the other one shows vacancies. Therefore, the
diffusion is reversed until, after some cycles, the
equilibrium is established. It is assumed that a similar
process occurs in every separation of a solid solution; but
in this case appears particularly distinct due to the near
melting point and the resulting high mobility of the atoms.
There are 3 figures and 3 references, 2 of which are Soviet.
card 2/3
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Particularities of the High-temperature Separation SOV/163-59-2-31/48
of the Solid Solution of the Kuniko Alloy '

ASSOCIATION:  Moskovskiy institut stali (Moscow Steel Institute)

SUBMITTED: August 5, 1958

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7"



3 'fAPPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7

. 18(6)
AUTHORS :

PITLE:

PERIODICAL:

ABSTRACT:

Card 1/2

80V/163-59-2~43,/43
Gq;glik, 8. 3., Krimer, B. I.

Investigation of the Initial Temperature of the Recrystalliza-
tion of the Alloys of the Syasten Tungsten--Niobium (Issledovani;
temperatur nachala rekristallizatoii splavov sigtemy vol'-
fram-niobiy)

Nauchnyye doklady vysehey shkoly. Metallurgiya, 1959
Nr 2, pp 233~237 (USSE)

The dependence of the initial temperature of the recrystal.-
lization on the concertration of ithe components in the system
tungsten-niobium was investigated. The alloys cf this systiem
form a continuous series of solid solutions., Metals of a
purity of 99.9 percentages by weight tungsten and 99.4 per-
centages by weight nicbium were used for the production of
the alloys. The alloys were melted in a vacuum furnace in an
argon protective atmosphere with a tungsten electrode. Several
properties of the alloys with purest tungsten and niobium

are given in a table. The results concerning the initial
temperature of the recrystallization of the solutions inves-
tigated are given in “he figure. The initial temparature of °
the recrystallization of niobium and tungsten are 1150, 10007,

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7"
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80V/163-53-2~43 /48
Investigation of the Initial Temperature of the Recrystallization of the
Alloys of the System Tungsten-Niobium

regpectively. The results show that the addivion of small
quantities of the second component (0.5 -~ 5%) increases the
inigial temperature of recrystallization by approximately
300 . The maximum initial temperature for the recrystalliza-
tion of the alloys of the system W - Nb is obfained in
tungsten alloys by addition of 5 - 8 gram-atomic percentage
niobium, The initial {emperature of the recrystallization

of alloys of equiatomic composition (50% W and 50% Nb) is
only inconsiderably increased. The maximum values for

Taolution

Tmelt
iwo-subatance gystems are not higher ¥han 0.50 - 0.55. There
are 1 figure, 1 tableyand 4 Soviet references.

of the investigated single--phase alloys of these

ASSOCIATION: Moskovakiy insgtitut stali (Moscow Steel Institute)
SUBMITTED: May 8, 1958

Card 2/2
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- 24 (2)
AUPHOR: ~  Corelik, B. B. 807/48-23-5-29/31

TITLE: On the True Temperature of the-Beginning of Recrystallization
in Oversaturated Solid Solutions (b istinnoy temperature

nachala rekristallizatsii peresyshchennykh tverdykh rastvorov)

PERIODICAL: Izvestiya Akademii nauk S8SSR. Seriya fizicheskaya, 1959, Yol 23
v r>, §r 5, pp 657 - 659 (USSR)

ABSTRACT: Pirst, the author reporiis on results (Refs 1 and 2) obtained
from similar investigations comcerning the exceedingly high
recrystallization temperuture of oversaturated solid solutions.

The explanation of “this high value is important for the theory
of alloys, and two causes are pointed out in this connecticn:
1) the decomposition of the deformed oversaturated golufion on
heating, caused by a diffusion relaxation of the deformation
tensions, brings about an inerease of the recrystallization
temperature. 2 When heating deformed oversaturated solutions,
two processes occur: a) a weakening of relaxation and of re-
cryatallization;.b) an intensification of the aging processs.
Investigations of the atage of the beginning recrystallizaticn
were carrisd out by the aid of X-rays, by microstructural ana-

Card 1/2 lyses and by the determination of physico-mechanical properties
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~

On the True Temperature of the Beginning of 80V/48-23-5-29 /31
Recrystallization in Oversaturated So0lid Solutions

Table 1 pummarizes the compoaitions of alloys with the alloy
bases iron, copper and nicksl 8s well as their properties.

. Next, the pre-treatment of the gamples and experimental methods
&re discussed, In this connection, the comparative study of the
change of fine structure is dealt with first, followed by tha
investigation method on recrystallization with an X=ray of a
very small diameter, and finally, by the analysis of X=-ray dig-
persion of the structure. The final rart of the paper gives
some results obtained fron investigations and considerations
are made concerning the erergy relations in the phase trana-
formation and recrystallization, and also concerning the re-
lationship between recrystallization and the beginning of de-
composition in oversaturated solutiona. The experimental part
vas worked out by V. M. Bublik and I. P. Kughnir. There are 1
table and 4 Soviet references.

ASSGCIATION: Moskovskiy institut gtali (Moscow Steel Institute)

Card 2/2
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PHASE I BOOK EXFLOITATIUR SoVATR2

. Moscow, Inatitut atali

Proizvodstvo 1 obrabotka stall 1 splavov {Producticn and Treatagot
o2 B3tcsl amd Alloys) Moscow, Metallurgizdat, 1960. 262 p.

{Series: Ita: Sboruik, 39) 2,100 coples printed.

4.1 Ye. A. Borko; Ed, of Publisning House: 8. L. Zinger; Tech,
2d.s M. R. Kleynman; Editorial Councll of the Institute:s M. A.
dlinkov, Professor, Doctor of Technical Sclencea; R, N. Grigorash,
Dooent, Candidate of 2echnioal 3ciences; V. P. Yelyutin, Profeasor,
Doctor of Technical Sclences; 2, A. Znukhovitaidy, Professor,
Docter of Chemical Sclances; 1. M. Kidin, Professor, Docter of
®echnical Sciences; B. 0. Livshits, Professor, Doctor of 7Tech-

alcal Sciences; A. P, Lyubimov, Professor, Doctor of Technical
Asademy of 3ciences

Sciences; I. M. Paviov, Corresponding Mexber,
of Technicsl Soiennes.

USSR; and A. K. Poihvisnev, Professor, Doator

PURPCSE:  This .uoox 1a intended for techaloal perscnnel in industry,
sslentific institutions and schoola of higher ecucatlien, dealing

with opeun-hearth and elestrac-furnace steelaaiing, oetal MMHp»nn.
nay

physical metallurgy, metallography, and heat-treatnent,
Card 1/10

-——

-wuovoauoovnnnnnnawu -u-nwlﬁ.n&mnanwu- n..vuu.
COVERAGE: The book contains results of theoretical and erperiment-
al investigations of metsllurgical and heat-enginesring processes
. Data are included on the
followings desulfurizing of pig 1ron outside the blast furpace,
interaction of cxides of the carpide-forming metals with sclid
sarbon, the change of content of gases in the bath of the open-
hearth furnsce in various periods of melting, intensification of
the electric melting of steel, otc, Other articles deal wiil
the novuniformity of deformation in rolling, the study of the
eontinuous ndnw.ﬂba process, mﬂ. dependence of the friction —

cuesracients in Toilang o= 2 a# fantors. and

i 4¢.|x|||-.un
other problems in the preasworking of metals. Articles on
physical nmetallurgy and the theoretloal principles and techniques
of the heat trmatment of steel are slso included. NO perscnall-
_ties are mentioned, References acconpany moat of the arsicles.
fhere are 207 references, both Soviet and non=Scviet.

Card 2/10

Candidats of Technical Sclences, v. M.
IN.\.LMH~ Shehedrin, Enginser [Depaftsent™

of the PRysics of Metals.and I-R&y¥ Kaslyrisl. REffect of Stralo

Distortions and Aging on the Diffusion Rate i Kickel-Based 38

Alxoys )

, Pngineer (Department of
ormation of Metal in Diagoo-~

al Beam Passes

_Oetling, B_¥. . Candldate of anag»n-uun»wnooaﬂs-nnu-:oonA
Klectrotechnicsj. Xagnetic Viscosity of High-Coercivity Alloys 22

Zomsshoy, K. P., Docter of Chemical Sciences, and X N[N..w(x. and
Yo, N, NiTO bov, Candidates of Chemical Sclences [Departeizn
~gY Corroalon of Motals]. Bshavior of Iron and Steel in Oxidiz- .38

A. M., Doctor of Chemical Sciences, and L. Z, Xozel'
%gao-w Sciences ngugonm of ngnl\r
card 9/10
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18.9000 77705
SOV/148-60-1-28/34

AUTHORS: Gorelik, S. S., Rosenfel'd, A. M., Skakov, Yu. A.,
Spiridonov, V. B.

- TITLE: Nichrome Recrystallization After Slight Deformations as
‘ Studied by Emission Mlcroscope EEM-75

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metal-
lurgiya, 1960, Nr 1, pp 159-166 (USSR)

ABSTRACT: Two concepts on the formation of coarse grained struc-
tures during recrystallization of slightly deformed
Nichrome are cited: (1) due to reduced number of recrystal-
lization centers; (2) due to growth and coalescence of
several grains. The difficulties in obtaining experi-
mental data are mentioned. The authors produced a
Ni-base alloy containing 12.8% Cr, 0.1% C, 0.65% Mn,
0.45% Si, 0.005% S, 0.01% P, forged it into 16-mm
rods, annealed at 1,100° C for 1 hr, cut into 20-mm-
long cylinders, upset the latter under drop hammer

Card 1/4 (v = 265 m/min) or press (v = 0.005 m/min) until the
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Nichrome Recrystallization After Slight 7705 '
Deformations as Studied by Emilssion SOV/148-60-1-28/34

Microscope EEM-T75

Card 2/4

length reduced by 1 to 5%, cut off 1.2 mm plates from
the middle part of each cylinder, reduced the plates
to 0,3 mm thickness by etching electrolytically in HNO3

bath at 60 to 70° C and 7 a/cm2 applied current, electro-
polished, cut into 3.5 to 4 mm squares, and studied the
latter's structure under emission microscope EEM-75
employing 40 kv yoltage, 0.00005 to 0.0001 mm vacuum
and 900 to 1,200° C at the cathode after a gradual
temperature rise. The recrystallization due to
thermoelectronic emission was accelerated by cover-

ing the plates with a solution of 75 milliliter formic
acid, 25 milliliter isopropyl alcohol, and 11 mg barium
formate, in scme cases also, 8 mg cobalt formate. The
course of recrystallization was observed visually and
microphotos taken at 3 tc 5 second intervals. The
study proved that some grains of Nichrome, deformed to
an extent close to a certain critical point (2 to 3%),
grow at the expense of other grains until these
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Nichrome Recrystallization After Slight 17705
Deformations as Studied by Emission SOV/1H8-60-1-28/3u

Microscope EEM-T75

disappear. No new recrystallization centers emerge
unless the preceding deformation exceeded the critical
point. Growth around new centers increases with the
excessive deformation and can become predominant. Re-
crystallization reduces surface energy, eliminates
concaved surfaces unless the motionof grain boundaries
is stimulated by the difference between the elastic
energies of adjacent grains. This was the case at the
early stage of recrystallization when grains grew faster
sutside their concaved parts. The later stage flattened
grain boundaries, reduced their surface energy, but
only slightly increased thelr volume. During the
first stage, boundaries moved with a speed of 0.1 to
1 mm/min, regardless of the degree of preceding deforma-
tion, while during the later stage the speed was only
about 0.001 mm/min. Thus, the difference between the
elastic energies of grains in deformed Nichrome proved
to be the principal factor of recrystallization into a
Card 3/4 coarse grailned state. The rapid recrystallizavion ends
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GORELIK, S.S.; ROZENFEL'D, A.M.; SKAKOV, Yu.A.; SPIRIDONOV, V,B,

—

Mechanism of the formation and disappearance of twins during
the heating of deformed nickel-chromium alloys. Izv. vys.
ucheb. zav.; chern, met. no.2:105-111 '60, (MIRA 15%5)

1. Moskovskiy institut stali,
(Nickel-chromium alloys—Metallography)
' (Crystal lattices)
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85459
8/149,560,/000,/005/011/015
|5-4800 2808, I, MIy 38 A006,/A001
AUTHORS ¢ Qerelik, 8.5., Mogzzhuknin, Ye.l, Yeiyutina, V.1,

. \
Radiographia Investi a%l-:-n‘q‘:-f Hesrystellization Processes and Re-
Tease of a Carbide Pnass of Herd Allcys Contaizing Tungsten, Tita-

TITLEs

nium and Tantaium Carbides‘vzl 11 V]

FERIODICALs Tzvestiya vysshikh uchernykh zavedeniy, Tsvetnaya metailurglya,
1960, No. 5, pr. 121.125

TEXT: The authors used the X-ray methcd e investigate recrystallization
processes and reisasze of & sarcide phase in hard alloys ccntaining tungsten, ti-
tanium and tantalum carpides, and in aci1d scluticna ¢n tungsten and tantalum car-
t+de pase, The compositions of sarntds components of the allcys investigated are
pla-ted on a WC-T1C-TaC diagram {Pigure 1). The alloys investigated were cbtained
fr-m the following initial materials: tungzsen carbide ortained by tungsten ¢ar-
rarizaticn, reduced with hydrogen at 1,350-1Fh0000; titanium carbide obtained
from a Ti0s and carbon tlasck mixture ‘oY roasiing av 2,200°C in hydrogen atmesphere;
tantalum sarcids obtained by sarburizatlon »f tantalum metal at 1ASOO°CJ The
allsys were carpburized with cobalt powder refuzed ty hydrogen frem Cc203" The
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Railographic Investigation of Re arystalliza%ion Processes and Helease Of,f.c
r:14a Fhaze oFf Hard Alicys Containing Tungs%en, Titanium and Tantalum Cartides
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cne :‘«'pe:uner.-s wers ~coied and radicgrams were tsken uzing ahreme arcde irrad ~‘
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S/149;/60/000/005/011/015
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Radicgraphic Investigation of Recrystallization Processes and Release of a Car-
bide Pnase of Hard Alloys._Cont.aining Tungsten, Titenium and Tantalum Carbides

To check the assumption that a decomposition of oversaturated solid carbide solu-
tions during annealing takes place, lattice parameters were determined for the
solid solution of TiC-TaC-WC carbides of allay No. 8 after one-hour-sintering of
the specimens at 1,600°C and one-hour-annealing at 1,100, 1,200, 1,300 and 1,4500
C. Radlographs were taken with a Kross camera using chrome andde irradiation,
The authors investigated moreover release phenomena occurring when annealing
alloys 3, 7 and 8, The changes in the widih of lines (222) of the radiograms ob-
tained with chrome anode irradiation, were studied, The experiments ylelded the
follcwing results: From the three mostly used WC, TiC and TaC ocarbides, tungsten
carbide has the lowest (1,250°C), tantalum carblde the highest (1,500°C) and ti-
tenium carbide an intermediate temperature cf recrystallization (1,440°C), Waen
dissolving WC in a solid TiC-TaC solution, 1aWCend TiCthe temperature of initial
recryssallization of the solution decreases until a concentration is attained
correspending to saturaticn, In the bi-phase range the recrystallization tempera-
ture of carbide solid solutions does not change with varying compositions of the
carbide component of the alloy and of the quantitative phase ratio, At an equal

Card 3/6

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7

85L59
8/11&9/60/000/005/011/015
A006/A001
Radiographic Investigation of Reorystallization Processes and ‘Release of a Car-
bide Phase of Hard Alloys Containing Tungsien, Titanlum and Tantalum Carbides

content of WC in the carbide solid solution, oversaturated solid solutions have
nighest recrystallization temperatures, The decomposition of the carbidesolid
solutions raises the recrystallization itemperature on account of the inhibited
growth of recryatallization nucleil by particles of the dispersed phase, The
magnitudes of substructure dcmains in deformed surfaces are very close for various
compositions of solid solutions of T1C-TaC.WC and for the solid solution of WC

in TiC, The decompositio~ of the solid solution TiC-TaC.WC exerts an inhibiting \%

effect on the growth of substructural domaing during release,
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. 8,/149,/60,000,005,009,015
A006/A001

Investigation Into Cenditicns of Titanfum-Nishlum Carbide Cnlorina‘icn

Tne cperating chamber of the furnace repressats a vertiecal graphi*e cylindrical
tybe with en expanding tcp pressed in%e a me*aili: heazing with external he&* in-
salation, A graphite grid is mounted in +va znamcer bottom, Carbide feed is per-
formed wih the ald of a screw feedsr, Chlorinatisn precess can be conducted at
1evels of 280 o 420 mm due %o the arrangem:nt ~f d<scharge pipes at different
heights, The furnace i heated with a dig:tate guartz heater having two heating
zenés . Chlcrides are collected with the uss -¢ a condensation syatem developed |
by Giredmet. During the chlorinatiicn process tna grarhite accumulates in the bed,
eccncentrates on 1ts surface and is partially sliminated by tnz gas flow, To tind
the carben and =liminate 1% In a gaszecus srate preilminary tests of cartide
chlorinaticn were made with a chiorine.cxygan mizture, to form €O or €0, The
rate of chlerins feed was 2.8 om/sec for sarnide of n100£L~89%_ Afier “ne onsel
of reaction at 200°C, the tempserature in th# rod ratsed Epontanecusly and the

Jower heater was sutcmatieally switched off, Tne tep reater was swiftched.cff at

4500C, Whan cperating with a chlarine-oxyg:n mixturs, the latter was surplied to
+he furnace at 600°C. At the beginning cf the experimental investigatirun carbide
wa: supplied ts ths furnace perisdically Tnrougt @ furnmel and ia*er.on ciatinicus-
1y by the screw feeder, Preheated sartide of the following cempesition ‘was uted:
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85157 N
8/149,/60,/000,005,/009,/01%
AO06/A001 -

Tnvestigation Into Conditicns of T4tanium-Nictium Carkide Cnlorination

52.l0% Ti; B8.85% Nk; 4,67% Si; 0.24% Pe: 0.07% Ca: 15;17% SE?§9§i+ 11%12§pm
Cfree: 2.90% Ny 7.60% 0z eto, Tne experimsnte _p?:m:'ed. the possibl ;ya.o-mc.'-
tiruous pewder carride chlerination i a f:.nidize:'f-a_ w.if -.4.3.:'.-rine 2" ....a_;i::n
rinercxyges mixture, The main advantage ¢f the }aﬂ.z..er.ms—;-.z.:d is .hg igim;r; t»ei

of G in *he form of CU or COp. The precess can Lé sendusved in a fluldiz b .11

on asxzcunt of the reastisn hea®t without an sxternal heal §upp1y even in 2 uTa., - \/
sesie furnase (0,0177 m@ fizer surfacs), FlLuidized.ted 3rllcrinatio£x ii ihmvi;- \/\
<sriz=4 by 2 high cutput {300 kg /nr per m& of fgrn.a.:'.e flozr), _a. hig+ a-.gf; _(.;-‘
uiiitzaticn of raw materials (98-99%j, and u fsirly high purity ofq;he ?:u‘.x-.-:; ]
oraired, These values exceed szmerderably the eff fiziency cf Flire\, Y cm»ér;.ngipo

cf are soncentrates in-the form of brique’s mixsd yut-h ¢ral, There ars ables,

7 figurses and 5 referencess I Soviet ani 1 Ergli=r.

ASSOCIATION:  Krasnoyarskiy imstifut tsvesaykn metallev (Krasnoyarsk Inekd tute of
Nop.Perrans Metals) Kafedra meialiurgii redkikh metailov (De‘parn-
ment of Metaliurgy of Rare Metais)

SUBMITTED: Desembsr 10, 19359
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2%08 1500 5/146/60/000/007/011/015
2209 h}‘l \$v | A161/4029

' AUTHORS: Gorelik, S.S,; Myuller, N.N. 4
] \
?ITLE: Dependence of7 inary Chromium Alloys Recrystallization Temperature
on Alloying Components

PERIODICAL: TIzvestiya vysshikh uchebnykh zavedeniy. Chernaya metallur-
giya, 1960, Nr 7, PP 146-155

TEXT: The temperature of beginning recrystallization shows approximately L)(/’
the heat resistance of metal, and the effect of different additives is of ’
practical interest. The effect of B, Bs, Al, Ti, Fe, Zr, Nb, Mo, W, and Sb
on the temperature of recrystallization beginning was studied here, &as well
gs of chromium smelted by different methods. The composition of the

studied alloys and Cr are given (Tables 1 and 2). The alloys were smelted
in alundum crucibles in an jnduction furnace in an argon atmosphere and
poured into a CODPET ingot mold; an unalloyed Cr ingot was prepared in the
same way. The distribution of alloy elements was determined by spectrum
analysis, the microstructure by electrolytic pickling in 10%-HCl, the
beginning recrystallization temperature by the X-ray method which is

card 1/3
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83290

S/148 60/000/007/011/015
4161/4029

Dependence of Binary Chromium Alloys Reorystallization Temperature on
Alloying Components

usually employed for investigating the reorystallization of high-melting
and brittle materials /Ref 1/. The article includes details of ex-
perimental techniques. The data obtained led to the following conclusions.
1) Addition of small qQuantities of Mo, W, Fe, Al, Be, B, Ti, Nb, Ta, Zr
and St 15.05-5% (atomic%] raises the beginning recrystallization
temperature, or "t§" (tR), of cr. 2) For binary allgys that have one
phase in this concentration range, the increase of t. was 20-100°C. It is
proportional to the effective atomic diameter difference of Cr and the
alloying element. In aging binary alloys tg raiges by 200-25000. Aging -
Cr-Ti, Cr-Ta, Cr-Nb and Cr-Sb have the highest tr (1,000-1,0600) and a X(/
recrystallization temperature/fusion temperature ratio above 0.60. The

abrupt increase of t. in these alloys is due to the inhibiting effect of --
the second phase on the growth of forming crystals. 3) In single-phase

binary Cr %lloys containing several atomic per cent of the alloying

element, tr depends on the way this element affects the strength of the
interatomic bond. If the bond strength drops, tg decreases and may be
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$/148/60/000/007/011/015
, : , A161/A029
Dependence of Birary Chromium Alloys Recrystallization Temperature on
Alloying Components )

below that of Cr, as for example in alloying with iron. If the additive .
raises the interatomic bond, the recrystallization temperature rises, e.{£. Ex(/
in alloying Cr with tungsten and molybdenum. Repeated remelting of Cr in

a neutral atmosphere without crucible, and reduced saturation of Cr by gas ’
and products of the reaction with the crucible material, lowers the re-
crystallization temperature from about 300 to 750°C. There are 3 figures,
4 tatles, and 6 references: 4 are Soviet, 1 English and 1 German.

ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute)

SUBMITTED: - November 5, 1959
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_ 8/148/60/000/009/017/025
b L
15 1000 149 s, 1 A161/’AO§0
AUTHORS: Gorelik, S.S., and Spektor, E.N.
—~
TITLE: The dependence of the recrystallization temparature level

in single-phase nickel alloys from alloying

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiys,
no. 9, 1960, 120-131

TEXT: The problem had been studied in only few systematiocal works
(Ref.1-6) and the explanations of dependence are complex, not sufficiently
grounded and need verification. In the subject work the regularity of the
ef act of soluble additives was studied in a wide content range (from 0.1
to 10%) in binary single-phase nickel gnd iron base alloys (Tables 1 and 2).
T4s base of nickel alloys was electrolytic nickel of 99.968% purity melted
in vacuum and caet into 200-300 g ingots that were forged, annealed, rolled
to 3 mm thickness and annealed again for cold rolling; the iron base alloys
were melted in an open induction furnace under slag; ingots were forged,
annealed and drawn to 1.5 mm and annealed again; the final deformation was
by drawing. The temperature at the first recrystallization ( tg) was deter-
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S/148/60/000/009/017/025
The dependence of the reorystallizaticn... A161/4030

mined by the appearance of first interference spots on the background of
blurred X-ray interference lines; X-ray pictures were taken in coylindrical
chanbers in Fe-K. radiation; the period of solid solution grid in nickel
alloye was determined in a ionization unit YPC.~5011 (URS-SOI) in Cu-K, radia-
tion, and in iron alloys in a cylindrical chamber. The characteristical
temperatures £ and values m ®*(m - reduced mass of alloy atoms) wers deter-
mined; & was determined roentgenographically using the method described in
(Rei‘.?) y and the characteristical temperature by variations of the frequency
of resilient oscillations ( Ref.8 ) with an accuracy of about + 19 K. It was
stated that small additions always raised t'{, y but the reorystallization
temperature effect of different elements was different: 0.1% (at.) Ti raised
t} in nickel nearly 260°C, 0.1 W only 150°, same quantity of Mo only 50-75°,
and of iron and vanadium only insignificantly. The t™ rise sometimes stop-
ped and even dropped with increasing content of the second couponent, and

& new rige of t;’, started mostly with still higher concentration., But a drop
instead of a rise of t! was observed in separate systems (Fig.1b) to tempera-
ture below the tf; of iron (the base). A similar effect had been revealed
in alloying chrome with iron (RefJ) . The degree of deformation boosted the
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The dependence of the recrystallization... A4161/4030

effect of low content of the second component (Fig.2). The total maximum
tH varistion range in nickel base alloys was 200-250°C, and iron-base alloys
150-2009, The mechanism of the effect of alloying additions is disocussed.
Conclusiones 1) The regularity of the additivea effeot on the temperature
level and kineties of reorystallization in binary single-phase nickel and
iren base alloys has been studied. 2) It is proven that the effect of low
and. high contents of soluble additive is caused by various factors. %) Low
additions always raise the recrystallization temperature, and this the more
the greater is the difference between the atomio radius of the additive
from. the atomic radius of the matrix. The additive atoms tend to stay in
the boundary and defective spots in the grid; and this not on account of the
relation of surface tension, but mainly on account of the difference hetween
the atomic radii of the base end the additive. The result is a drop of the
surface energy and total free energy in the system, the heterogeneily of the
grid distortions reduces, and this makes the formation and growth of reorys-
tallization centers more diffioult. The assunption has been made tha’ the
growth of recrystallization centers is inhibited additionally by the necess-
ity of diffusion - "ochasing" of the additive atoms in front of the moving
boundary. &) The effect of high contents of soluble additive is due to the
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The dependence of the recrystallization,., A161/4030

nature of the variaticn of irteratomic bond in solution., The beginning re-
crystallization temperature raises with increasing bond forces, and drops
when the bond forces weaken, and may drop below the recrystallization tempe-
rature of the base., 5) In the range of high concentrations the recrystalli-
zation temperature of solid solutions varies in g function of content of the
additive, and more smoothly than in the low concentration rangs, and depends
less on the degree of deformation, 6) The effect of soluble additive in the
range of medium concentrations ( 0.5 - 1.5% at.) depends on the relation
between the weakening of the surface effect and the intensity of growing
bond forces. There are 8 figures and 14 references: 11 Soviet-bloc and

3 non-Soviet~bloc.

ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute)

SUBMITTED: 14 December 1959
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o Gorclif SS. i
) . 5/126/60/010/02/011/020
1€.75060 E021/E335
AUTHORS ; Gorelik, S.S., Kal'yanova, S.M. and Rozenberg, V.M.

TITLE: Structural Changes in Aluminium With Siight Deformation
and a Subsequent Annealing

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol. 10,
No. 2, pp. 251 - 261

TEXT: AV-000 aluminium containing traces of magnesium, silicon
and copper was used in the investigation. Deformation was
produced on a 5-ton press at 21 mm/min. The number of slip
marks, the vertical component of displacement in the slip marks
and the vertical component of displacement of grains relative

to one another were measured on an interference microscope by the
method described in earlier work (Ref. 3). The mean grain size
was also found. Migration of the grain boundaries during re-
crystallisation was found by a method using polarised light

(Ref. 5). The critical degree of deformation using an annealing
temperature of 400 °C was found by constructing a graph of grain
size after annealing against degree of deformation. It was found
to be approximately 6.5%. Fig. 2 shows the influence of small
degrees of deformation on the number of slip marks, the mean dis-

Card 1/3

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7

W M

/v 5,60/010/02/011/020
EQ21/E335
Structural Changes in Aluminium With Slight Déformation and a
Subsequent Annealing

placement in the slip marks, the mean displacement between the
grains and the ratio of the last two, in descending order. This
shows that the basic mechanism of plastic flow, with or without
the critical degree of deformation, is the same - slip in the
grains accompanied by displacement of the grains relative to one
another. After deformation less than the critical value,
structural changes during annealing occur, in the main, by
polygonisation, with a small degree of migration of boundaries

of individual grains, stimulated by the tendency to decrease the
surface energy of a system (Figs. 3, 4). Very occasionally,
migration of the boundary occurs because of differences in volume
energy of adjacent grains (Fig. 5). After .deformation greater
than the critical amount, annealing at 400 °c is accompanied by
intensive growth of individual crystallites and frontal migration
of boundaries which iz stimulated by differences in volume
elastic energy of adjacent grains. The rate and distance of
migration of boundaries is many times greater than that stimulated
by surface energy differences. Intensive growth occurs after an
Card 2/3
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5/126/60/010/02/011/020
: o E021/E335
Structural Changes. in Aluminium With Slight Deformation and a
Subsequent dnnealing

incubation period during which redistribution of the energy

inside the grains occurs (Figs. 6-8). After deformation many

times greater than the critical amount, new grains arise between

the original grains at places of maximum distortion. The

orientation of the new grains differs sharply from those

Surrounding it. This occurs after an incubation Period of 6 VK
to 30 minutes. There are 8 figures, 1 table and 7 references:

6 Soviet and 1 English.

ASSOCIATION:  TsNIIChM

SUBMITTED: March 19, 1960
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E193/E483
AUTHORS: Vishnyakov, Ya.D. andqggsgl;k,.s_s_ﬁ
TITLE: Stacking Faults in Cold-Worked Nickel and Nichrome
PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.10, No.6,

pp.841-852

TEXT: The experimental specimens used in the course of the

present investigation consisted of nichrome (13.3% Cr) filings
either untreated (i.e, in the cold-worked condition) or wvacuum-
annealed (30 min at 1000°C, followed by water-quenching),

and nickel powder (obtained by hydrogen reduztion of nickal oxidss
at 400°C) either untreated (i.e. in the annealed conditicen) or
cold-worked by ball~mill grinding for 48 h . Analysis of the
results of X-ray diffraction measurements led the present authors

to the following conclusions, (1) The presence of deformation-
jnduced stacking faults in metals with face centred cubic lattice v
brings about displacement of the X-ray diffraction lines which, at -~
the same time, become weaker and more diffuse. The magnitude and
sign of the displacement depends on (hk$) , where h, k and L

are the indices of the cubic lattice.,and the decrease in the
intensity of X-ray diffraction is most pronounced in the case of
Card 1/3
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Stacking Faults in Cold-Worked Nickel and Nizhrome

the lines (200) and (400)., The magnitude of all three effects
increases with increasing concentration of the stacking faults,

(2) The concentration of stacking faults in heavily deformed nickel
and nichrome is approximately 1 and 2% respectively. The
relatively higher concentration of stacking faults in nickel (mas>
likely attributable to the presence of chromium in the alloy) ia
reflected in the magnitude of their effect on the X-ray

diffraction pattern. (3) If the efferts of statking faults are
taken into account, the average size of the coherently reflecting D/
regions in heavily deformed specimens is 470A in the case of
nickel and 390A in the case of nichrome. {f the effect of o
stacking faults is disregarded, these figures become 300 and 170 A
respectively. (4) The decrease in the lattice parameter of
nickel powder brought about by heavy deformation, caused by ball~
mill grinding, is most likely due to (a) the formation of
vacancies during deformation and {b) migration of impurity atoms t2

————

the grain-boundary regions. (5) The decrease in the lattice
parameter of nickel filings brought about by vazuum-anncaling at
Card 2/3
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Stacking Faults in Cold-Worked Nickel and Nichrome

approximately 1000°C, can be attributed to volatilization of
chromium which takes place during this treatment and which is
accompanied by the formation of vacancies, There are 6 figures,
4 tables and 14 references: 4 Soviet and 10 non-Soviet .

ASSOCTATION: Moskovskiy institut stali im, I.V.Stalina
(Moscow Steel Institute imeni I.V.Stalin) V/

SUBMITTED:  April 25, 1960 o
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GOBELIE, S.S., dotsent, kand,tekhn.nauk; ROMASHOV, V.M., insh.;
—~——SHCEEDRIN, Ye.I., insh.

Bffect of dedormation distortions and aging on the rate
of diffusion in nickel-base alloys. S5bor.Inst.stall no.39:
381-399 '60. (MIBA 13:7)

1. Eafedrs fisiki metallov i rentgenografii Moskovskogo ordena
Prudovogo Kiresnogo Zoameni instituta stali im. I.V.Stalina.
Niokel-chromium alloys—C(old working)
(Diffusion)
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PHASE I BOOX EXPLOITATION SOV/5685

PFridlyander, I. N., Doctor of Technical Sciences, and B, I,
Matveyev, Candidate of Technical Sciences, eds,

Teploprochnyy material iz spechennoy alyuminiyevoy pudry [SAP]; sbarmik .:
statey (Heat-Resistant Materlal From Baked Aluminum -Powder i

© [SAP); Collection of Articles) Moscow, Oborongiz, 1961, 122 p. ;
Errata alip inserted. -3,550 copies printed,

/" Reviewers: M. F, Bazhenov, Engineer, and M, Yu, Bal'shin, .
Candidate of Technical Scienceg; Ed.: M. A, Bochvar, Englneer; ;

R Ed, of Publishing House: 8. I. Vinogradskaya; Tech, Ed.:t -
= s V. I. Oreshkina; Managing Ed.: A. S. Zaymovakaya, Eungincer.

: PURPOSE ¢ This collectlon of articles 18 intended for scientifio
. " " workers and engincers in the institute and plant laboratories
of the metallurgiocal and machine-building industry; it may also
be useful to instructoras and advanced students.

COVERAGE: The 12 artioles oontain the results of .research on the
c str%ture, properties,and manufacture of semifinished products
ard 1 - . .

i
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2.0
Heat-Resistant Material From (Cont.) S0v/5685

‘ from sintered aluminum powder., The technology for the manu= !
’ . facture of aluminum powder and briquets is descrived as are
. sintering processes, and prepaing, rolling, drawing, and !
sheet~stamping methods, The dependence of the properties of ;
semifinished produots on the aluminum-oxide content of the '
] nowder, on the degree of hot and cold deformation, and on the !
P stresses of pressing i1s investizated., Also investigated are
o - the mechanical and corrosive properties of semifinished pro- i
: ducts, the mechanism of hardening of sintered aluminum powder, o
; the reasons for blister formation, and the possibility of : !
: recrystallization, Data on sintered aluminum alloys are included.
: No personalities are mentioned, References in the form of H
footnotes accompany the articlen,

TABLE OF CONTENTS:

Introduction 3

Gerchikova, N. &,, N, i. Kolobnev, M. @. Btepanova, and I. N.

Fr:.dly%der. Effect of Aluminua-0>Ide Tontant on the Structure
Card 2 : - ' .
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Mnrzov; A. I. [candidate of fechnical sotenaes], 8, L.
Nomofilov (Engineerl, and V. A, ShelemoV {Engineer]. Rolling 50

) of Sheets From SAP
: The work wag carried out with the partioipabion of Engl-

neer R. F. Filimonova and Techniclans v. I. Sverlov and
0. A. KolosoV.

et ———— A

Matveyev, B. I., N. Al Davydova, and I. R. Khanova. study of
the Effect of the Degree of Deformation on the Properties and :
structure of Pressed Semifinished Products and COId-Rolled i

i Sheets From SAP 59
: The work was carried oub with the participation of L. 3.

: Perevyazkin and~0. A, .KoloBsoVe. - )

i pavydov, Yu, P., 2nd OV Pokrovekly, Stamping of Sheets From i

: sap : 66 .
1itvintsev, A. 1., and E. P. Belova. X-Rey pirfraction study of
the Oxide Fhase in SAP
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forelik, S, 8., A. I. Litvintsev; and E, P, Belova, Speoial ’

. Features oé'Heérgstallization of'Sintered Aluninum Powder (SAP) 88 :

. : Iitvintsev, A, . «; 8&nd V, M, Polyanskly, On the Nature and . ?
i Mechanism of Blister Pormation in SAP 100 ;
g Matveyev, B, I7; P. V. Kishnev, and I. R, Khanova, Properties
of Semifinished Products From Sintered Aluminum Powder 108 i

|

; Krivenko, R, A,, Ye., A, Kuznétaov&, and I, N, Fridlyander,
: Sintered Aluminum Alloys: 113
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R s/129/61/000/003/003/011
141500 s, 1% E073/E335

AUTHOR: Gorelik,; S.S5.: candidate of Technical Sciences,

TITLE: Mechanism of Recrystallisation After Small Rates of
Deformation

PERIODICAL: Metallovedeniye i termicheskaya obrabotka
metallov, 1961, No.3s PP: 12 - 17 + 1 plate

TEXT: Two basic points of view exist on the mechanism of
formation of a struciure during recrystallisation after small
deformations. S.S. Shteynberg: E. Houdremecnt, D.M. Nakhimov,

R. Mevl and others consider that the mechanism of
recrystallisation is the same after critical and after larger
deformations and takes place as a result of formation of

nuclei of new undisterted graini. A voars:2 grain cracking -
after critical deformation is caused by a small number of \«
these nuclei. Ye.M. savitskiy, A.P. Gulyayeve Ya.R. Rauzin Y,
and the author of this paper considsr that large grains form
during the growth of some of the original grains at the

expense of others. In this pagper; experimeantal data are

presented on the mechanism of structural changes during heating
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heating at 300 ®c. Preliminary relaxation has a differing
influence on the grain size after recrystallisation and
depends on the degree of deformation. At small degreces of
deformation relaxation reduces the dimensions of the grains
which form during subsesquent recrystallisation. If the
relaxation conditions are correctly chosen, this decrease may
be so great that the pronounced coarsening of the grains will
cease., Obviously, if coarse grains are undesirable and low
degrees of deformation are unavoidable, preliminary heating
is advisable. Relaxation after high degrees of deformation
will bring about an increase in the final grain size, The
main mobile force of the critical resrystallisatiorarve the
elastic body stresses in the individual crystallites. According
to X-ray analysis, the nonunifermity of the deformation of
the individual grains is greater at higher deformation speeds.
On increasing the degree of deformation above the critical
range, the nonuniform deformazion will be more lccalised.

The following conclusions are arrived at:

1) the mechanism of formation of..the structure during
heating deformed metals depends onh the degree of deformation.
Card 3/6
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The heating of specimens deformed belov the eritical value is
accompanied by polygonisation; heating to the critical
deformation will lead to growth of some of the initial grains
at the expense of others; heating above the critical value
will lead to the formation and growth of new grains. The
curve of the dependence of the grain after recrystallisation
on the degree of deformation is the resultant curve totalling
the influence of the two described precesseés, each of which is
characterised by its dependence of the grain size on the
deformatiqn and heating conditions.

2) Coarsening of the grains during recrystallisation after
critical deformation must be considered as a particular case
of secondary recrystallisationu The basic course of a
critical recrystallisation is the ponuniformity of the
deforqﬁ“ion and the presence of a gradient of body stresses

e NEA

R e
TR

in adjgg'ht grains. Contacts baetween the grains are a
necessary but not a determining condition of oritical grain
growth, )

1) The magnitude of critical deformation depends on the
Card 476
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temperature and speed of heating and on the nature of the
deformation., Factors which bring about an increase in the
deformation nonuniformity (high speed of deformation, large
initial grain) lead to a reduction in the magnitude of the
critical deformation. Factors which prevent polygonisation;
raise the annealing temperature and increase the heating speed
will have a similar influence. With changing deformation
speed, the local nature of stress distribution of the micro-
volumes will change and this influences the nature of changes
in the microstructure during heating.

4) Preliminary relaxation of the deformed metal will affect
unequally the final dimensions of the grain after recrystal-
lisation annealing. 1In a metal subjected to a small degree

of deformation, the dimensions of the grain will decrease
after reversal, However, at larger degrees of defermation the
grain dimensions will increase. A decrease in the grain
dimensions by preliminary relaxation after critical deformation Uk
will be achieved only if polygorisation occurs. in the metal
during relaxation, This phencmenon can be utilised for
reducing the grain size during heating of a metal that has
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deformed to a critical degree. There are 8 figures and
6 Soviet references,

ASSOCIATION: Moskovskiy institut stali (Moscow Steel
Institute)

Card 6/6

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7"



"APPROV :
APP Ep FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7

- 27240
s/148/61/ooo/oo3/011/015
| §.7500 \\Wb Al61/A133
AUTHORS3 Gopellk, Se S., Spektor, B. N, Minkina, 5. N.
TITLE: Investigating the soncentration deﬁendence of the recrystallization

temperature level in two-componeat nickel alloys

PERIODICAL: "Yavestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiys, Dno.

3, 1961, 138 - 147 | (

- TEXT:: It had been revsaled in two provious works, that the dependence of
the temperatur-"of;mej_w“ﬂﬁ&&tjﬁwrystaluzauon -(,tr) on. the concentration
‘of elements in two—compp}}en‘b single-phase alloys is of a rather complex mnature
(Ref. 1 and 21 8., 8, Gorelik and E. N. Spektor, Izv. vyssh. ugh. zav. Chernaya
metallurgiya,. 1960, no...9. and no. 7). - .The present article presents the results
of an investigation of thres alloy systemsi Ni-Be, Ni-Co; and Ni-Al, in which
the seacnd component has either a considerably smaller, or an almost equal, or &
considerably larger a,t.on}io. radius than nickel. Thebprevious data (Ref. 1) led
4o a new explanation of the causes of the drop of b, after the first maximum in
the low-consentration range = that the increasing sontent of the second element
results in a saturation of the lattice bounderies and dislocatlon spots with the
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Investigating the concentration depezdence of the.-. A161/A133

second slsment . atomns, the surplus of these atoms .diesolves in the grain volumes,
and this results. in a weakening of the effect at dislocatlons at the time when the
bond forces. are noy yot suffiolently developed. This theory nesded an experimental
verification. The desaribgd work included a-gomparative sbudy of the effect of Cr
in nichrome alloys. The t_ point in all alloys was determined by the conventional

X-ray method adcording. te the appearance of the first inverference spots on the
*bac%:yground of the blurred l'ﬂnesp‘p The mesal specimens were prepared from metals

smelted in vacuum and without, vacuum, forged, annsaled for homoganation and rolled
with 20 and 70% reduciion at room temperature. The lattice periods were determined
with the aid of a YPG-50M (URS-50I) lonization unit, with #,.0003 kX accuracy.
The data obtained proved that low additions always raised the ¥_ of the solvent,
also in %the case of the atomia radius of the additive being ghoFer than that of
the solvent; e.g. Be raised ths 42 of Ni abruptly by 2000C.. It 1s difficult
to explain but deserves atiention that the tR -raising effect of Be ends at 1.8%
Be, i.e., at higher consentration than in the case of other additives. The de-
~orease of IR starts only when the Be-gontent hegins %o exceed 1.8%. The small
gize of the Be atom may pe the cause of this. sides, nickel added to copper
in a quantity of 0.1% alko raised the 2 of copper, whose atomic radlus 1s larger
than that of Ni. This obsefvation confirms the eonclusions madé in (Ref. 1) but
contradiots the data of two other works {Ref. 3: L. P. Kurilekh, Metallovedeniye
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EO73/LE535

~

the microstressces on this widening. - Anzalysis of the wirdenang of
the lines e: chronaium and 11ts alloys was on specimens work hardened
by deformation 1n a mortar anid salso on specimens work hardened by
surface scratching by weans ¢f an abraaive whewoy | the powder
deiormed 1n a mortar was used tor producing specimens in the fornm
of a layer on a glasses fibrao, The X-ray patterns were made in

a ¢ylindrical chaabsr D = 57.3 vma and as a reference standard
pewder of the allov 1n the annealed state was used, Cr-Fe (22%).
In addition to »ure chromium specimens, Crxr-Fe (22¥% F2) and Cr-Ta
(0. 81% Ta) alloys were investizated, Under the same conditions of
expesure, the widening of the lines of work hardened iron was

determined: the j1ron pewder was produced by filing., The widening
wes analysed by thg approximation method using as an approximate
function 1/1 + ax®. 7ine calculation was carried out by comparing

the widening of the I:ns3 (110)x and (211)o, using the radiation
from a chromium alloy. The obtained results indicate that
deformation of chromium is aczompanied basically by dispersion of
the structure and 1t leads to the creation of slight elastic
atresgses which arc such that they do not have an influence on the
widening of the X-.ray arifraction lines. This conclusion is
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carrect also 70,7 <he investigated Cr-Ta and Cr-~Fe alloys and
conclusive evidence of the correctness of this conclusion is the
fact that analysis of deformed iron gave an opposite result,
namely 2ll the widenings proeved to be due to microstresses,
The following conclusions are arrived ats

L. The Structural thanges during deformation of chromita and 1ts
alloys mainly consist in refining ot the structure, The mcro-
3tresses are relatively low and do not have any influence on the
widening of the X ray diffraction Patterns, z .The assumption 1a
expressed that the high relative recrystallizstion temperature
(’l'r/’[‘ius ~ 0.48) 1s ascoriated with the low valuve of the micro-

stresses and the weakened role of elastic distortions in
accelerating recrvsrvallization. The latter procecds basically JK
as selective rerrystallization which is stimulated pramarily by

the tendency ot the system to be in a state for which the surface
energy of thre svstem is at o minimum, There are 1 table and

3 referencess; 2 Soviet-bloc and 1 non-Soviet-bloc.

ASSUCIATION: Moskovskiy institut stali (Moscow Steel Institute)
SUBMITTED: Januery 20, 1961
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5/129/61/000/007/010/016

EO21/E135
AUTHORS ¢ Gurefik., 5.5,, Candidate of Technical Sciences, and
Vavnblat, Yu,M.,, Engineer
TITIE tosrse-gzrained rim in extruded components of

atuminium alloys

PERIODLICAL: Metallovedeniye i termicheskaya obrabotka metallov,
1961 No.?7. pp. 38-43

TuXTs IThe method of hot extrusion of aluminium alloys, which
s widely used, «ften gf{ves rise to a coarse grained recrvstallised
Tim on heatinyg and quenching the extrudad component, In this zcne
the sireugth of the material is considerably lowered and cracks

can form wore rasily A study was therefore made of the formation

of the coarse yrarned rim »n Avial type alleys. The chemical
compositions (i) «f the aluminium base wlloys used in the j
investigation are ztven in the table (1 « Avial 7 - Aluminiuml, //
Hods 100 mm iy diamestier were extruded from centirnuausly cast

billetis 320 nia 1n diameter, the biller remprrature being 470 ©C —
and the chambisr trmperature 400 ©C. Spesimeus weare cut from the

ted and scme of them were subjected - quench:ing frnm 500 - 590°C,
card i/ 4
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The hardness, electrical resistance. sc¢lid solution lattice
parameter. texture aml microstructure of samples after extrusion

and samples after heat treatment were determined. The obtained —_—
microephoices =how that the secondary phase in the periphery was

less dispersed after extrusion than in the centre, The lattice
parameter of the rulid =olution in the peripheral vone was

0,001 kX greater than in the centre. the elostracal resastance

Coarse-grained rim in extruded ....

was 2 - 3% lswer. and the hardness lower bv unine Hpg units., The
texture in the ~entre was <€111>» and <00> , and 1n the
paripheral zone <2112 with weaker VY1112 and <1002 After

qaenching from 518 ©¢ there was no substantial difference in
physical properties nr lattice parameter. The main difference was

i the structure, A! the back end of the rod there was a coarse
grained peripheral zone 20 mm wide gradually narrewing to 1 mm at
the front. The wi#th of the zone increased with increase in

annealing time (Fig.2a; vim width mm vs. time. mins, annealing at
518 ©C) and with increase in anncaling temperature (Fig.24),

The coarse grained 1im 1is formed because of non-uniform
conditions oY growth of the nuclei of recrystallisation arising
in the process of extrusion. This is connected with non-uniform
Card 2,k
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‘2::;:£::2tign-or so%id solution and non-uniform distribution‘of
monrey worg aS;;;rele.M.aMgzlashevich participated in the experi-

. are gures, 1 table and 5 Soviet ref ’
ASSOCIATION: Moskovskiy institut stali (Moscow Steel Inszztzzz?ces.

anrse—grained rim in extruded ...,

- Table
A oy H Py 4
. ; Chemical itd c
No Materisl ; : ca ?omp051t10n, )
i Cu Mg i Mn . si
:lz Avial 10.49 0.76 '0.39 | 0.96
: :0.50 0.77 ‘0.10 | 0.97 ;
? 10.33 1.24 ‘0.01 | 1.02 P
o 0.59° 1.25 0.35 | 1.0 L
S Aluminium ziO.Ol_ 0.01 o0.01 | 0.0Z . B
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. S/'126/61/012/001/008/020
\\(15_00,. 895 p111/E433

AUTHOR! Gorelik, S.S.

TITLE: “KETI::?I;;_;;:;gy of recrystallization and evaluation
of the recrystallization capability of metals and
alloys

PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol,12, No.,l,
pp.55-63

TEXT: To keep pace with technical requirements more work has

recently been devoted to the influence of alloying on metal and
alloy recrystallization. The question of evaluating the
recrystallization capability 1is therefore important, The author
and’ others (Ref.Z: Sb, trudov In-ta stali, No.36, 1957) have
proposed that it should be evaluated from the temperaturs thresholds
of its start and finish, The thresholds were taken as the
annealing temperatures below which, with the holding times used in
practice, recrystallization did not start or finish, respectively.
In fact, 2 to 3 hours holding time was found to be sufficient,

The present work gives some additional experimental results on the
activation energy Q of recrystallization and the threshold for
Card 1/ 4
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Activation energy of ... E111/E435

the finish of recrystallization tH as functions of alloying-
component content in Fe-V, Fe-Mo, Ei‘Cr, Ni-Fe and Ni-V (Pig.k4,

Q in kcal/mol, t3 in °C)., From his additional work and the
literature, the aughor draws the following conclusions, The
activation energy of recrystallization as determined from the time
for the start of recrystalligzation =t at varigus absolute
temperatures T using the relation = =« AeQ/R reflects the
effect of temperature on the process rate, It is the effective
activation energy of a combination of at least three elementary
processes: relaxation, formation of recrystallization nuclei, and
growth of nuclei to detectable dimensions, Each has its own
activation energy. If there is a sharp change in the rate, and
especially the mechanism of even one of these, the temperature
dependence (and hence the value of Q) of the whole
recrystallization process rises greatly. Q then loses its
meaning of activation-energy (even average), retaining only that of
temperature dependence of recrystallization and then only for the
temperature range in which it was determined. Factors with the
greatest effect on the rate of eleomentary processes include:

Card 2/ 4
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a) In ageing and heterophase alloys, the presence of many disperse-

phase particles which prevent growth of recrystallization nuclei

over a definite temperature range! if both the number and
dispersion of particles alter with temperature, the growth rate of
nuclei also changes. b) In single-phase alloys, ths occurrence
of processes such as ordering or K-state formationi these intra-
phase transformations must affect differently the rates of all the
elementary processes, ¢) In pure motalas, the mechanism and rate
of relexation and, as & result, those of the other processesj
alsoc, the recrystallization capability of alloys cannot be
evaluated solely from Q because there is no regular relation
between it and the recrystallization temperature levely 1ts
significance is subsidiary. The recrystallization temperature-
level is a more reliable criterion in spite of its limitation.
This is the recrystallization range including starting and finishing
temperature after relatively long annealing. The determination of
the effective activation energy for pure motals and activation
energies of elementary processes is of great jntrinsic interest
mainly for studying the process mechanism. A.A.Bochvar is mentioned
in the article for his contribution in this field, There are

‘ card 3/4
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1l table, 6 figures and 12 references: 11 Soviet and 1 non-Soviet,
The reforence to an English language publication reads as follows:
Anderson W,A., Mehl R.F. Trans.AIMME 1945, 161, 140,

ASSOCIATION: Moskovskiy institut stali im, I,V.Stalina
(Moscow Steel Institute imeni I.V.Stalin)

SUBMITTED: November 1960
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small deformations. 1t would be interesting to knoV¥ whetherl at J\

hardened on an emery wheel. The gize
determined with the aid of Darwin's n
structural change® at small defmrmations was
change jn the 1ntensity of X-raly interference

of extlnction and texture. Tekture pegins to
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deformation the determination of the

scattering regions of massive specime
on pairs of lines with different orde
¢onsidered reliable, There are 4 figures and 7 references:

6 Soviet and 1 non-Soviet, The reference to an English language
publication reads as follows: Garrod R, and Auld J.,H., Acta met, ,
1955, 3, No.2.

Investigation of strugéﬁfgl

dimensions of coherently-
ns from the extinction effect
Irs of reflection cannot be

ASSOCIATION: Moskovskiy institut stali im, I,.V,Stalina
(Moscow Steel Institute imeni I,v.Stalin)

SUBMITTED: November 15, 1960
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: s/148/62/000/001/010/015
IX'11b° E071/E1l80
AUTHOR : Gorelik, S,5.
TITLE: Some relations in the recrystallization of metals
and alloys

PERIODICAL: lzvestiya vysshikh uchebnykh zavedeniy,
Chernaya metallurgiya, no.l, 1962, 141-146

TEXT: The author's previous work and new experimental
material enable him to formulate jdeas on nucleation in primary
recrystallization and on the driving forces, rates and
temperature level of the process. Nuclei are considered to form
in the lattice of the deformed metal at points of greatest
disturbance, by a redistribution of dislocations, leading to the
formation of undisturbed regions separated from the surrounding
medium by highly curved boundaries with large disorientation
angles. The expectation time of this redistribution is the
incubation period. The greater the density and elastic energy
of the dislocations and the less the inter-atomic bond strength,

the easier their redistribution. The temperature dependence of
the rate of primary recrystallization of metals and single-phase 1
card 1/ 4
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alloys is mainly determined by the concentration and mobility of
vacancies, and the temperature level by the mobility of
dislocations. Therefore, increasing deformation reduces
recrystallization temperature but has little effect on the
effective activation energy. Polygonization is a competing
process, which occurs in the high-temperature deformation of

some alloys. The idea of the "critical nucleus", as normally
understood, is not applicable to recrystallization, Such an

idea would lead cne to expect an acceleration of recrystallization
on introducing surface-active additives into the metal, but this
is contrary to all experimental evidence. The formation of
mobile vacancies is of great practical importance and can explain
for instance the quicker sintering of work-hardened powders.

In the early stages, the growth of nuclei proceeds in the
direction of maximum density of dislocations and vacancies.

With further growth the new grains make contact and surface
tension becomes an important factor. Because of the statistical

nature of the occurrence of contacts the balance of surface ,
tensions is constantly disturbed and localized acceleration of J(
Card 2/ 4
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growth takes place compensating for the parallel retardation of
growth due to the decrease in volumoetric elastic stresses.

Thus ‘primary recrystallization is salf-compensating as regards
retarding factors. According to B.Ya, Pines (Ref,18: Uspekhi
fiz. nauk, v.52, no.4, 19Y34) the accelerating effect of surface
tension is due to a redistribution and divected displacement of
vacancies. The relationship proposed by Mehl (Meyl), and by
I.L. Mirkin and A.N. Kolmogorov (Ref,20: Sbornik trudov
Moskovskogo instituta stali, no.X, 1938) for the rate of
recrystallization is based on assumptions that are contrary to
the present considerations. The complexity of the process
prevents the formulation of a quantitative rate expression;

the_ eguations of Mehl and Avraami could be applicable to
secondary recrystallization only. The effect of alloying is
governed by its overall effect on inter-atomic forces and the
factors stimulating it: atomic and vacancy mobility, elastic
energy of dislocations and free surface energy and its lack of
balance at boundary surfaces,

There are 20 references;: 17 Soviet=bloc and 3 non-Soviet-bloc. k

Card 3/k

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7

. . s/148/62/000/001/010/015
Some relations in the ... ' EO71/E180

The English language reference reads as follows:
Ref.15: W. Bollman, Journ., Inst, Metals, 87, 12, 1959,

ASSOCIATION: Moskovskiy institut stali
{(Moscow Steel Institute)

SUBMITTED: October 20, 1961
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Investighting causes of & consertal structure of nichrome-base,

cat- Issl,po tharopr,.splav, 8:178-183 '62,
heatg-resiatant alloys, P : PreSp (WA 1616)

(Nickal-ohrémium alloys—-Metallography)
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S/659/62/009/000/022/030
1003/1203
AUTHOR: Gorelik, S. S.
TITLE The relationship between the temperature range of recrystallization of alloys and the
mechanism and forces which bring about this process
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Issledovaniya po zharoprochnym splavam.

v. 9. 1962. Materialy Nauchnoy sessii po zharoprochnym splavam (1961 £.),153-161

TEXT: Investigators do not agree on the correlation butween the heat-resistance of alloys and the tempe-
rature range of their recrystallization. The investigation carried out on Fe—Co, Cu—Ni, Cu—Zn, Ni—Cr.
and Al—Al, O, metal powder alloys confirmed: 1) the absence of any relationship between recrysialliza-
tion and the rate of sclf-diffusion in the non-deformed alloys, and  2) the fact that recrystallization, at least
at cortain of its stages, is dueto a diffusion of groups of utoms. Alloying elements differ in their influence on
cach of the three factors determining the rate of recrystallization, the diffusion, the deformation and the
energy of crystal planes. In the discussion, I. L. Mayevskiy expressed the opininion that the relationship
between the mechanism of deformation and the recrystallization processes needs further investigation. There
are 4 figures and 1 table.
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_18/62/000/009/006/00
15 5/14 7
13 52 E021/E483
AUTHORS ¢ Gulyayev, A.P., Gorelik, S§.S., Sen 'kina, M.S.
TITLE: Structural ch;mgcsl during cold-working and

recrystallization of molybdenumn

© PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya
R metal lurgiya, no.9, 1962, 160-164

TEXT: The structural changes during @eformation and subsequent
annealing of cast molybdenum were studied in relation to the
hardening and softening processcs. Bars of commercially pure
molybdenum were forged at 1600°C and annealed at 1200°C for C e
2 hours. Samples 13 mm thick were then ‘cut from the bars,
rolled at 500°C to 3C and 80% reduction and then annealed at
temperatures of up to 1500°C. The changes in the structure were
followed by XK-ray diffraction. The microstresses and size of the 'VK
regions of coherent scattering were determined. The beginning of

" +recrystallization was determined by the usual i{-ray method.
rietallographic examination and hardness measurements were also

carricd out, - After 80% reduction, hardness of Mo increased by
a factor of 1.6 this increase in hardness was considerably less
Card 1/3
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Structural changes ...

in work-hardenecd iron.
80, reduction were in the region
in molybdenunm and

up of the coherent regions.
_ Mo specimens,

by swmaller block dimensions

after 300 reduction were,
and 1100°C.
deformed to 80%
3 figures.

card 2/3
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in tne case of plastically deforined iron.
of coherent scattering in molybdenum was also
The block dimensions

iron ware npproximately the
degree of work-hardening of molybdenum as comparaed with other
metals (iron) was thus associated with the less intense
Compared with massive

deformed by rolling,
and lower microstresses.
temperatures of the beginning and the end of recrystallization
respectively,

corresponding values for material given
There was no change in texture when the sample

‘reduction was heated up to 1000°C.

s/148/62/000/oo9/oo6/067
£021/E483

The size of the regions
considerably greater -
in Mo deformed to

The microstresscs
sawme. The smaller

of 1100 A.

breaking-

Mo filings were characterized
The

the
950

11060 and lSOOOC;
80% reduction being

There are .
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ASSOCIATICNS: Moskovskiy vecherniy mashinostroitel'nyy institut
{Moscow Bvening Machinery Institute)
Moskovskiy institut stali i splavov
(Moscow Steel and Alloys Institute)

" SUBMITTED: November 2, 1961,
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E193/E383 : ‘

AUTHORS ¢ %g;nlik+_ﬁaﬁA*;Candidute of Technical Sciences,
aynblat, Yu.M. and Malysheva, E.A., Engineers

TITLE: The role of zonal stresses in the formation of coarsely=:
crystalline surface layers during heating for solution-
treatment of extruded aluminium alloys ‘ )

PERIODICAL: Metallovedeniye i termichegkaya.obrabotku metallov,
‘no. 11, 1962, 21 - 23 :

TEXT: The fact that solution-treatment of extruded, age-
hardenable aluminium alloys is accompanied by excessive grain growth
in the surface layers has been attributed to more intensive decom-
position of the solid solution in these régions. It has also been
postulated that the excessive grain growth can be affected by the Z
type and magnitude of residual stresses in extruded material. If

the decomposition of the solid solution is acpompanied by a decrease
in its specific volume, the transformation should be accelerated in
the regions of compressive residual stresses; the rate of decom-
position, accompanied by expansion, should ve accelerated in regions
of tensile residual stresses. The core and ‘the surface layer of :
Card 1/3 : ' C
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extruded materials represent, respectively, zones of compressive
and tensile residual stresses. In alloys in which the A16Mn phase

is precipitated on ageing, decomposition of the solid solution is
accompanied by an increase in its specific volume. The residual
tensile stresses in the surface layer should, thereofore, promote
excessive grain growth. That such, in fact, is the case was proved
by the present authors by experiments conducted on the alloY avial >
(0.36% Cu, 0.63% Mg, 0.30% Mn, 0.31% Fe, 0.84% Si, 0.05% Zn and
0.05% Ti). A shape of an asymmetrical cross-section was extruded
through a die so designed that the tonsile residual stresses on

" one side of the profile were much larger than on the other; this
resulted also in the shape curving up as it left the die. The

. distribution, type and magnitude of theso strossos were changed in

_the next series of experiments, in which a guide rail was applied

. to prevent the curving up of the extruded shape. Metallographic
examination of shapes extruded under various conditions showed that
the outer zone of coarse grains formed in the extruded material
during solution-treatment reflegted the changes in the residual
stresses. The more extensive was the zone of the residual tensile

Card 2/3 i
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stress, the greater was the thickness of the surface. coarsely- :
granular layer, the grain size in this layer increasing with
increasing magnitude of the residual tensile stresses in this
region., There are 2 figures. )

ASSOCIATION: Moskovskiy insgitﬁé stali i splavov
(Moscow Institute of Steel and Alloys)
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_GORELIK, S.S., kand,tekhn.nauk; VAYNBLAT, Yu,M., inzh.; MALYSHEVA, E.A.,
Inzh. .
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[X-ray and electron diffraction examination of metals;
practical guide to X-ray analysis, electron diffraction
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mikroskopii. Moskva, Metallurgizdat, 1963. 256 p.

[Supplement* calculation data tables and standard X-ray
diffraction patterns] Prilozheriia; spravochno-raschetuye
tablitsy i tipovye rentgenogrammy. 1963. 92 p.

(MIRA 17:1)
(Metallography) (Electron microscopy)
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TOPIC TAGS: aluminum powder, sintered aiuminum powder, SAP, SAP cold
trollinn, BAP hot rclliﬁi, rolled racrystalliization, BAP recrvatalliza-

tion

ABSTRACTY The rescrystalldzazion mechanism of bhot and celd zollad HAP

with 43 Al1,03 was inventigated. The hot extrvded SAP billats wors

“hot rolled in three steps gt 450~-480C with 12,5, 22, and 22% rsduce
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APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7

-LA0BLYSE5. L .
[ ACCESSIGY NR: AT6043511 ~

! begin st the same temperature as in purs aluminum, i,2,, at
200~-225C, whereas the grain grovth beging at 3501750 cutn- +n »vn
Tetarding action of Al;C3 particles

B Accordingly, the hardnesa-an-
. nealing temperature curve shows hardnmss drops at 200—-2850r o2 .

Az o~ P . - -

JaVTT4LE L oL w828 Fig. 3+ uvi the Enclosuraz).
lerns 1hcwed thart heating

he x=vav diffracrr a- - a0 -

¢ P PR
21 Lold=ivared

by a dioinishing of scattering caused by t

T
#f to 256uv s accoupanied
2 1

Xture, Heating to &530C
. almost completely eliminates the textnra mavima, The worvay t1f2r:--

tion patterns of hot-rolled SAP are fdentical to thaes AF
obliletn, uvnly at ve:g, teg,,

5 Close to ithe moltins anine o

i
rril [0 S erabrmadalke

°8% the texture-seatlering inersase, {ndiesting wHat 1s apparentiy |

: hg?hﬁﬁiﬁﬁiﬁ§9hf;§iainlg?b#i;ffiéﬂfiﬁﬁé%ééfiﬁgféﬁéﬁﬁr non obsarvod
during these experiments was a migration of imssluhls meia- R I
o n sclid zat

tix unde: the effect of diffusien procesaes of auclei
. Browth, The »henomenon I3 brought about by a rodiscribution of
- vacancies occurring under the a2ffect ¢f surfacs tenaicn. Oris. art

has: & figures.

; ASSOCIATION: HNauschno-tskunicheshkoye obmhchestve mas)inostred telino
Irnnoati (Scien@ific Technicnl Society of

" Cc{rd 21’ ",A(.‘

¥ promy®sh-

the Machine Construction Indus're)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7

\ }\ﬁCE‘35I‘0N NIH 3\?&053511 ,_)
§ SUBHITTED: OO0 ATD PRESHy 314, BHCL: M |
SUB CODE: #MM HO REP 83V OTHE L 005

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7

':iasii}aéa o , o
ACCZSSION NR1 AT4043511 BHCLOSURY :
! o

hardness
‘ ]
/’
~y

¥

L3

e 00 300 62 ST

Brinell ¢t
- .

Annealing tumperature

Pig. 1. Depandance of hardnasa
of coid reiied (653 reductiou)
sluninum (1) aad SAP {2} oun au-

nealing tempevrature,

_ Card /A s

PRI

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000516130008-7

o YT

f i
_anum#g.._._:.-....'-........_,._‘__._;.__- e et D AN
|| ACCESSION NR: AP4LOLO685 . . ,8/0129/61,/000/006/0005/0008 , !
@’TiTLE: The effect of iron on the formation of a doarse crystalline

ferrule in Al-alloys

. SOURCE : iﬂggzllgvgdeniye_i termicheskaya obrabotka metallov, no. 6, -
y 5- oo o

! AUTHOR: Gorelik,.Ss.S.; szlovakaya, V. -P,; Tomilova, L, A,

. TOPIC TAGS: fefrule; ¢ stailine forrule, saturated solid solution,
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ABSTRAGT: The authors verify earlier investigations concerned with
the formation of a coarse crystalline ferrule in saturated solid
solutions. They also study the effect of individual alloying .
elements in different concentrations on the formation of ferrule. |
| In this connection, the effect of Fo was observed in hot-pressed:
|| .specimens, The authors account for the coarsening of the structure
| under the effect of Fe additions in excess of 0.2% to Al-Cu, Al-Mn, !
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during the decomposition of the saturated solid solution of Fe in f
Al in the process of pressing as well as by the local dissolution ,
of the excess phases during hardening. The structure with a varia- :
ble grain size that forms on the periphery of ‘pressed 40: diam, 90
: i mm-long rods as a result of primary recrystallization tends to

coarsen drastically during Secondary recrystallization under the ac<
tion of hardening. The higher the iron contents, the coarser the |
grains during secondary recrystallization. In the .zone,around the
1 core the grain size reaches a maximum after the addition of 0.16%
‘Fe and decreases gradually upon further Fe additions. A zone of ;

.f potentially coarse grained ferrule in hot-pressed Al alloys appears '
. ;| in the form of a dull ferrule with an. etchability that differs from - |
i that of the core. The orig. art. has: 3 figures and 1 table. - .- ;|
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